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(54) COMMUNICATION CONDITION MONITOR SYSTEM. COMMUNICATION APPARATUS. 
PRINTER AND PROGRAM FOR USER TERMINAL 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a 
communication condition monitor system in which 
communication condition between communication 
apparatus performing radio communication can be 
grasped easily. 

SOLUTION: A user terminal 100 is connected with 
printers P1-P5 to communicate by radio. Each printer 
P1-P5 has a unit 44 for measuring the level of a radio 
signal communicated between the printer and the user 
terminal 100 and the measurements of the level 
measuring unit 44 are informed to the user terminal 100 
The user terminal 100 informs the received 
measurements to each printer P1-P5 along with a map 
display. Based on the received measurements, a printer 
of best communication condition is specified among the 
printers P1-P5 and the specified printer is informed. 
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Japanese Lald-Open Patent Application No. 2002-271337 

[0047] Level measurement request processing is a processing which, 
according to user's instructions, requests measurement of levels of 
wireless signals used for communication between the user terminal 100 
and the printers Pi to Ps, and notification of the measurement results to 
the printers Pi to P5. When the processing is carried out in the CPU 50, 
first, the process proceeds to Step S300 as shown in FIG. 6. In Step 
S300, it is determined whether an instruction for measurement Is 
inputted or not. When the instruction for measurement is inputted 
(Yes), the processing proceeds to Step S302, whereas when it is 
determined otherwise (No), the processing stays in Step S300 until an 
Instruction for measurement is inputted. 

[0048] In Step S302, a user inputs a selection, as a destination of an 
output of the measurement results, from the user terminal 100, the 
display device 42, the printer control device 45 or the cable 49. In 
Step S304, the number of measurement points is inputted. In Step 
S306, the frequency of measurements is inputted. In Step S308, the 
first printer Pi is set as a printer to be requested for measurement. In 
Step S310, a request for switching the mode of the printer to the 
measurement mode is sent to the printer to be requested for 
measurement. In Step S3 12, map information is retrieved from the 
memory device 61, and the retrieved map information is sent to the 
printer to be requested for measurement, and the processing proceeds 
to Step S3 14. 

[0049] In Step S3 14, the output information is sent to the printer to be 
requested for measurement based on the output selection inputted in 
Step S302. In Step S3 16, measurement point Information is sent to 
the printer to be requested for measurement based on the number of 
measurement points inputted in Step S304. In Step S3 18, the 
measurement frequency information is sent to the printer to be 
requested for measurement based on the frequency of measurements 
inputted in Step S306, and the processing proceeds to Step S320. 
[0050] In Step S320, it is determined whether or not a notification of 
measurement completion Is sent. When it is determined that the 
notification of measurement completion is received (Yes), the 
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processing proceeds to Step S322, whereas when it is determined 
otherwise (No), the processing stays in Step S320 until a notification of 
nneasurement completion is received. In Step S322, it is determined 
whether or not the selected output destination, inputted in Step S302, 
Is the user terminal 100. When it is determined that the selected 
output is the user terminal 100 (Yes), map information and the 
measurement results are received In Step S324. In Step S326, it is 
determined whether or not the processing from Steps S310 to S324 for 
all the printers Pi to P5 is finished, and when it is determined that the 
processing for all the printers Pi to P5 is finished (Yes), the processing 
proceeds to Step S328. 

[0051] In Step S328, it is determined whether or not the selected 
output destination inputted in Step S302 is the user terminal 100. 
When it is determined that the selection on the output destination Is the 
user terminal 100 (Yes), a printer which maintains the best 
communication status is identified from the printers Pi to P5 in Step 
S330, and the processing proceeds to Step S332. 
[0052] In Step 332, a floor map is displayed based on the received map 
information. In Step S334, the location of the printer which is 
identified as the best printer is highlighted on the floor map. In Step 
336, the received measurement results are displayed on the display 
device 62, and the processing returns to the original processing after 
the series of processing is finished. Meanwhile, when it is determined 
that the selected output destination inputted in Step S302 is not the 
user terminal 100 (No), the processing returns to the original 
processing after the series of processing is finished. 
[0053] On the other hand, when It is determined that the processing 
from Steps S310 to S324 is not finished for all the printers Pi to P5 (No) 
in Step S326, the processing proceeds to Step S338 for setting the next 
printer to be requested for measurement, and proceeds to Step S3 10. 
Meanwhile, in the case where it is determined that the selected output 
destination Inputted in Step S302 is not the user terminal 100 (No) in 
Step S322, the processing proceeds to Step S325. 
[0054] Next, operations for the abovementioned embodiment will be 
described with reference to FIG. 7. FIG. 7 is a diagram which 
illustrates the display screen of the user terminal 100. In order to 
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check the communication statuses between the user terminal 100 and 
the printers Pi to P5, the user inputs an instruction for measurement via 
the user terminal 100. Note that prior to the measurement, map 
information which indicates a floor map of the room 10 and access 
information for the printers Pi to P5 should be registered in each of the 
user terminal 100, and Installation location information and access 
Information for each user terminal 100 should be registered in each of 
the printers Pi to P5, respectively. 

[0055] In the user terminal 100, when an instruction for measurement 
is inputted, the user is requested to select an output destination, input 
of the measurement points and the number of measurement through 
Step S302 to 306. Here, the user Inputs a selection. In response to the 
request, to choose the user terminal 100 as the output destination. 
For example, in the case where the user wishes to measure all the user 
terminals 100, the user inputs five points as the measurement points, 
and 100 as the measurement frequency. 

[0056] In the user terminal 100, when the user inputs the output 
destination selection, the number of measurement points and the 
measurement frequency, the following processing is carried out 
through Steps S310 to S318: the printer Pi of the printers Pi to P5 is set 
to be requested for measurement; a request for switching the mode of 
the printer to the measurement mode is sent to the printer Pj; and the 
map Information of the memory device 61, output destination 
Information, measurement point information and measurement 
frequency information are sequentially sent to the printer Pj. 
[0057] In the printer Pi, when the request for switching to the 
measurement mode Is received along with the map information, the 
output information, the measurement point information and the 
measurement frequency Information, the following processing is 
performed through Steps SlOO to SI 14: the present mode of the 
printer Pi is set to the measurement mode; the first user terminal 100 
from the five user terminals 100 is set as a terminal to be measured; 
the level of wireless signals received from the user terminal 100 is 
measured. 

[0058] When the signal level is measured, the printer Pi is connected to 
the user terminal 100 to be measured, based on the access information 
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stored in the memory 41, and the level of the signals received from the 
user terminal 100 is measured by the level measurement device 44 
through Steps S200 and S202. Then, in Step S204, a remote loopback 
command is transmitted to the user terminal 100 to be measured. 
Whether or not any error has occurred in the communication process is 
determined by checking the details of the response to the transmission, 
and when errors are detected, the number of errors is increased. In 
Step S206, the measurement frequency indicated in the measurement 
frequency information is subtracted by "1". Steps S202 to S205 are 
repeated until the measurements frequency becomes "0". In this case, 
since the user entered 100 as the measurement frequency. Steps S202 
to S206 repeated 100 times. 

[0059] When the measurement frequency becomes "0", an average of 
the measured signal levels are calculated, and the connection with the 
user terminal 100 to be measured is disconnected in Steps S210 and 
S212. Thus, the average of the signal level and the number of errors 
become the measurement results. Next, when the measurement of 
the signal level of the user terminal 100 to be measured is finished, the 
following processing is performed through Steps SI 16, SI 18, and 
S128: the number of measurement points indicated in the 
measurement frequency information is subtracted by "1"; if the number 
of measurement points is not "0", the next user terminal 100 out of the 
five user terminals 100 is set as a terminal to be measured; the level of 
wireless signals received from the user terminal 100 to be measured is 
measured in the same manner as described above. The series of 
signal level measurement processing continues while switching the 
measurement object, until the number of measurement points reaches 
"0". 

[0060] When the number of measurement points reaches "0", the 
following processing is performed in Step S120 and S122: the 
measurement completion is notified to the accessed user terminal 100; 
a message indicating measurement completion is displayed on the 
display device 42; the map information is renewed by plotting the 
location of the printer on a floor map which is specified by the received 
map information. Next, in Steps S124 and S126, the renewed map 
information and the measurement results are outputted to the 



4/7 



FP05027-IDS® 



accessed user terminal 100 since the selected output destination is the 
user terminal 100, and the present mode of the printer PI is set to print 
control mode. 

[0061] Since the selected output destination is the user terminal 100, 
when the notification of measurement completion is received in the 
user terminal 100, the map information and the measurement results 
are received in Steps S322 and S324. When the map information and 
the measurement results are received, the measurement request 
processing for the printer Pi ends. Afterwards, the measurement 
request processing is performed for the printers P2 to P5 in the same 
manner as described above. The map information and the 
measurement results can thus be retrieved for all the printers Pi to P5. 
[0062] Since the selected output destination is the user terminal 100, 
after the map information and the measurement results are retrieved 
for all the printer Pi to P5, the following processing Is carried out 
through Steps S328 to S334: the best printer with regard to 
communication. status Is identified from the printers Pi to P5 based on 
the received measurement results; the floor map is displayed based on 
the received map information as shown in FIG. 7 in the left area which 
is approximately half of the display screen; the location of the printer 
which was identified as the best printer in the floor map is highlighted. 
In this case, for Instance, the printer P5 was identified as the best 
printer from the printers Pi to P5, thus the printer P5 on the upper right 
corner of the floor map is highlighted with a star symbol. 
[0063] In Step S336, the received measurement results are displayed 
on the right area which is approximately half of the display screen. 
The display of the measurement results is carried out by displaying the 
average wireless signal level and the number of errors for each 
combination of the respective user terminals 100 and the respective 
printers Pi to P5, along with the number of printers which maintain the 
best communication status and the date and time of the measurement 
[0064] Meanwhile, in the case where the user selects the display units 
42 as an output destination, the measurement results are displayed, 
not on the user terminal 100, but on the display device 42 of the 
respective printers Pi to P5. In the case where the user selects the 
printer control device 45 as the output destination, the results are 
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printed on a piece of paper, unlike the above-mentioned case which the 
results are displayed on the user terminal 100. 

[0065] In the case where the user selects the cable 49 as an output 
destination, the results are outputted to a terminal which is connected 
to the cable 49, unlike the abovementioned case where the results are 
displayed on the user terminal 100. In this embodiment, the 
respective user terminals 100 and the respective printers Pi to P5 are 
connected to communicate through wireless signals. The respective 
printers Pi to P5 have the level measurement device 44 which measures 
the level of wireless signals utilized for communication between each 
user terminal 100 and the respective printers Pi to P5, and the 
measurement results obtained by the measurement devices 44 are 
sent to the user terminal 100. When the measurement results are 
received, the user terminal 100 performs notification regarding the 
communication status with the printers Pi to P5 based on the received 
measurement results. 

[0066] Thus, the user can receive the measurement results via the user 
terminal 100, and thus it is relatively easy to find out the 
communication status between the user terminal 100 and the printers 
Pi to Ps compared to the conventional cases. Furthermore, in this 
embodiment, when receiving the measurement results, the user 
terminal 100 identifies a printer which maintains the best 
communication status from the printers Pi to P5, and sends notification 
regarding the identified printer. 

[0067] Thus, the user can find out the printer which maintains the best 
communication status using the user terminal 100; therefore, relatively 
high-quality wireless communication can be expected. In addition, in 
the present embodiment, the user terminal 100 sends map information 
which illustrates a floor map of the room 10, as well as a measurement 
request to the printers Pi to P5. When the map information and the 
measurement results are received, the user terminal 100 sends 
notification regarding communication status, and displays the map 
based on the received map information and measurement results. 
When the measurement request and the map information are received, 
the printers Pi to P5 performs the following processing: measurement 
conducted by the level measurement device 44; renewing the map 
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information by plotting its own location on the floor map which is 
identified by the received map information; and sending the renewed 
map information and the measurement results to the user terminal 
100. 

[0068] With this, the user can know via the user terminal 100 the 
communication status between the user terminals 100 and the printers 
Pi to Ps, together with a map display showing the locations of the 
printers Pi to P5, and thus it is possible to know the communication 
status between the user terminal 100 and the respective printers Pi to 
P5 more easily. In addition, in this embodiment, the respective 
printers Pi to P5 can also display the measurement results on the 
display device 42 obtained by the level measurement device 44. 
[0069] With this, the user can also receive a notification of the 
measurement results on the printers Pi to P5, which are positioned in 
the places which are relatively easy to see, and thus it is relatively easy 
to know the communication status between the user terminal 100 and 
the respective printers Pi to P5 compared to the conventional examples. 
In the abovementioned embodiment, the printers Pi to P5 correspond to 
the communication device in Claims 1 to 6, 8 or 10. The level 
measurement devices 44 corresponds to the signal level measurement 
unit in Claims 1, 2, 4, 5, 7 to 9, and Step S124 corresponds to the 
communication unit in Claims 1, 2, 4, 5, 7 to 9. In addition, the setting 
location information corresponds to the location information in Claim 4, 
and the measurement results of the level of wireless signals and the 
number of errors correspond to the signal level information in Claim 4 
and 5. 
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lev .y 7-ffiffi5rS« L>t t # ti , ffie«-f-U"</l^S!S# 

*)n^^tLh-?-yy'±izs^</)m.m.?:Mm^hz t izx 

0-?-<?)-7-yrf»?g5r|gffL. filBaa^Sti , jE^ItL/c 

-? y ym^isxx/miimu'<fi^mmi:mizL-'9'm^ 

[ 0 0 2 2 J ico J; 3 =5rm^-C'*>ix<i- , adMSsi: ^oa 

■^ yrttfgsras^g^tt ttcafusfKciifi-r^. a 
mm.^x'it . m^m^t t hiz-? y ymm^^m-th 
m^i^^/umm^mzxo. f^ss^^tfora-c-a 
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[00231 JL-if^5|;-C-{i. -? yTffi$gi5j;tXfi^U 

•/rtO^^A^tr-bixS. $^>(c, *3%hB{c 6 
ie«c7)iifttt®^Mv-X-f lt*Jl2=S:V^L5cov> 

10 0 2 4 1 ^OJ: 3^rm«T-?>fl{f, EPISiJ^gT'Ji , 

[00251 $ ^.ti. *i«BB{cf^s»:*jS7ie«8<oafi 

(00261CCOJ:3 ^fm«-C'$>im-, EpS'MT'Ji , 

xi,x<. mtii. m^m^^j—^^mzm^-thx 
jL—fj^^izx'ii^< m\mm.x-mmm-hm&i-t 
I.. 

(00271 -yj. iiism^ms^-tifztbiz. ^^b^ 

^m.^mi^^7'M.t,ziiif:h:j--^^^.tmmzx oafi 
'^mizmm.-t^i^^Th -? x . mMJ^—fi^mtcTimx' 

^gt. mim^i^^/i-m^^^x'c^mm^M^mi^^ 

[00281 :i<DXo^j:m^X'hix\,i. I««3S 2 KScct) 

'i^hfih. --n. ±M.nm^mm-htz>^iz^ ^mn^z 
gg{c«8!-rs^BT'j)'>T , file:!— )f^5i;h<?DrBiT-a 



sfc. B?ieft-^u'</i'as^¥ST-<offl^*€raa-ri» 

[ 0 0 2 9 1 J: 9 ^«^t:-**T,tf. fs*«7ie«o 
fflfittffis^ f- A ij (t en©j^a fc (5i^i7)f^ffl*^' 

si=«^v . mwim<m.mmmy^j:ij-iy' 4>aft€:tf 

[00301 COJ; o t£mWLX'^iX\,t. jl— tf^^KtCJ: 

£oaft«®i£Sv':^7"AtcjDftSi-i?'^*t|si^<^f^ 
(00 3 11 

t^'^@*ffl7•o^7 M.a>%t&(r>mm^^^-fmx'hh, 

ot<rmx'mm^ixh^mm'^<r>v^H'^m^L. =>-- 

0 0^CJ^^^T-^^7)i|!|^||S:^i|2■f-SJ^^{c-p 
[0 03 2 1 3is:5|B«^Mffl^l>^-y h'7-i?>-X 

1*11 0{cio{tl.^^ y ^'7-:?Mg^^0ieB^^-r¥ffill-C 
l^tcti. Epej^BP,. P2, P4. P5**-f-it-?-'ttlSB$ 
X'miihixtc^-7')l'i}^±.Tfj^i.z3-:>1^^-nf^iz 20 

±*^4.iiii#{c , 3 JL— tf sg* 1 0 0 ij^^fi^'ixmm 

^ix. j--if^5lcl 00. epfJ^B 

P3 J: t/f^-i^'aSjfs 1 0 0 j&^-^ix-PixfSa $ ixT <r ^ 

[ 0 0 3 3 1 LT , 4 ^C7)j.— tf^5|5 1 0 0 i: TOSI 
SPi-PjtJi, felSLANicJ: »3ffl5{cafi°r#ltcjf 
^$i^T^^I>. EnSi^SP,~P5<^«)S^ll2S- 

m^,Lt£t^him^zmm-ti>, m2{i. e[\m\mm.p^<r> 
m^i:^^yr3 ',9mx'hi>. ^ii, «-ep6ijjibp,~ 

T\ JiiT, f^mmm.p,<^mmz-:>\,^x<r>?^miRL. m 
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(00 341 mmmm.Piii, m2i,z^-rj:oi,z. mm 

^CPUBOt, m^mMlZ$i(^^^\^l!f)CPU3 0<O^] 
fflirPi/^A^^tgfi^LTV'i^ROMS 2t . ROMS 

2mi)'(>mAaiLfz'f-i!"^c pub Q(r>mw.j&mx''j^^ 

{znLXr—^<r)X\i!,-n'^!!^it^h I/F3 8i:T'*t« 

x'h h^^x3 9 x-tsmzi)^-OT- ^ m^^mizmm s ti 
[00 3 51 i/F3 8ic{i:, ^[-mmmtLx, ti- 

-yji^m^yr-oi'tLxtsifi-thimmmAit, m 
mm^izm-:i\'^xmmiiim<7)mm^miT^-rh^^^-fum 
(r>m^.mm.A 2 1 , j.— r sgjk 1 0 0 1 immm^'ri 0 

m-^«OK/P^S3S-ti.l-'</l'S!l5g^a4 4i:, En6i|$iJ 
ffl)^^T 3 P©l©JffllgS4 5 h . ^-7^1-4 9 i: 

[00361 tm^m.A 1 ICfi. EpgiJ^^P, comi*I 1 

0 ^zii\ihmm.{m^n%-thfz>^com.m.im^mm 

^(cJ: Om^LXSmmizm^-i-hi:di,zLXi:,j:\>\ 

tfz, ieii^a4iwi, v-ova^mm^^ttch:^- 

-?■^^(cJ;0^t^$^^l>i— 0 Olc-^<r^Tff ^ . 
[00 371 CPU30{i. -7^9xnyx:i^iyiyvy:3. 
y hMPU#*^A>=5rO. ROM 3 2cOB^5g^^{ctSlrt 

A(Ct¥-?T, ll3c7)70-f- + -htC7r:-^K/PaiJ^$g 

)vm&i^¥kmmm:iv^-ty'a-^^-vx'hh. 

3i»Jt-.s.i50:a-?:'$)oT, cp uboIw^h^-c ^ff^ixi. 
t, HBtc^-Tidtc. ;^v^/rs 1 OOtc^tT 

[0 0 381 xf- yrs 1 0 0T'{±, mm,^(nv^)v 

fj^ L , S!)^^- H'v^fljm^^^Sri L/C ^aj^ L/c 
i:#(Yes)li. X7" /7-S 1 0 2lC^tT-r^*V -eat- 
^v^t ^aj^L/c t §^ (No)(i, aiS*- H^<7)«3^g*S: 
Sft-ri)*T'XT->yrS 1 0 OT'^IS-r^. X=r-/TS 

1 0 2 Tti , Epgijgg P 1 c7)Iltt<7)^ - H ^ ffll^t- K 

tcg^u, ^f-vrs 1 04^cf#^TLT. sf^i o^ot 



0, ^^a4 2. 9lB'lSi|f»^IS4 5iJj:l/^-yyl^4 
S 1 0 8 (C|#^T LT , SSit^i: "T S T^* 10 0 
1 Otc^fi^LT. — ocOJL— r^gjk 1 0 0(cov^T (51111 

[ 0 0 3 9 1 y r S 1 1 2 T'Ji, ft^D^OSH^if i: ts: 
^JL— <fSg5|5i 0 05rffl®>ti^{CiS^L. ;^-r /rs 1 
1 4tcfftTLT. SS^St«i:^€.J--1^'^l 0 0*»<i> 

^iiSlW?8cojM^ASc^ r 1 J j^att, ^i^ yrs 1 1 

r 0 J x'hi>-b--^-h-^m&'L. m^^mf <" 0 j -c-^s 

[00401 ;^x y7'Sl 20T-ii. r^^rX^0^>-:)7t 
f «* 1 0 0 tZ}|!l^$^7^ii»-tS i: i; t (c, iBI^ 

imiy^tz'^^^'^m.A 2{c^^l., x^- yrs 1 2 
2i.zw^\^x, ieit^a4 ioisafiatffigtc»o%^ 

{ceecOiiB^rro y h-rscttcj; O-ecoV yTtS^g 
2:IE^L. ;^f- yrs 1 2 4tC^fi^Lr, HSWLTtV y 

ai^j5feicaj:^3L, ^T^ yrs 1 2 eizwnLx, ea&m 

aPiiOJUtcO^r-K^repiiJSiltWt-KlclSSL. -if 

[0 04 1 ] x^-vy's 1 1 8T\ gfiL/^U^ 
*J!tffl|gcoPJ^^JitA>' r 0 J -C-^t^t fJjgL/L't ^ (No) 
(i, x^ yTS l2B\.zWi7LX, <!K<r)m^!^b*£h:i- 

— tfiis* 1 0 0 ^m^n-m^zm.^ l , xt- •/ r s 1 1 4 

(cf^trf I.. »:tc, ±iEXf- yrs 1 1 4<7)m-^W'<^yl' 

ai®!Mi^04 L^r*i^>paeiciKBfl-r s . 04 

[00421 m^\^^iV'm^mm\,±, iMx^r vrs 1 
lAx-mx^fiht. mAi,z^-ti.o><z, t-r, xf-y 
rs2 0 0(c^ff-rsj;^tc^-5-cv^s. ^7" yrs2 
ooT-ji, Eit^a4 i(^T:?-txmmzm-:f\'^x, m 

'f-7rs202i,zw<iLx. u^n^m^mwAAizi.^ 

L, ;^7^•yrs2 04^^^^TLT, 'J^-^;^-r>'^'■y 

^'3^:^K2rll®I^IKi:^^i-if2S*l 0 OtziMfl 
L. -e<OjMfl(cJ*-r€.fEf^l*l^€:^x y^'-rsct(c:J: 

-:.7tt&tiX7-lHlSl2riDact, XxyrS2 0 6(c# 



I 0 0 4 3 J y r S 2 0 6 T'«4, ^fl LfcM^mSl. 
^(^m^JeiWLi: <"lj«»L, xx-77-S2 0 8(c» 

es){4. ^-r-/rS2 1 Ot^trLT, SS^L-Ttrfl^lx' 

(0 0 44 1 -:fir, XT-yTS20BX\ SfiUJtW^ 
(slS:t»?S«0i5^IDiit*^ <" 0 J X'^j:\.^tm^Lfzt^ (No) 
(i. ;?.-r yTS2 0 2^c»^T•rl.. <J:ic:« tfJg*! 
0 0c7)«}jSSr®5^#.^L^r*>%P*fflt=ijiBfl^S. 05 
»4, tfiffi*! 0 0(7)«^«:^p-r:?'D -yi?iaT'S>l.. 

1 0 0 {4 . n 5 tc5K-r i ^ . ^j^ro ^^-^ 

AtcScJt^TrSaio J;t>'v-^7"^:^«sS:©J{»-r.g>C P U 
5 0b. 0r^««{tc*>^>*> ty>C P U 5 OcOSiJffliroi/ 

5A^^t§S^Lrv^|,ROIV[52t , ROM52^*^'^ 

igpi^ai LJtx-:J'^c PUS o<7imM.mm.x''jm^j:mn 

f^fk^lfmthfzibcr, R A M 5 4 i: , ^gSigatcSsf LT 

'r-'$'</)K^-h^m-ffthi/F5&tX'mm.^tixi5 

0. Zix<hli. f'-:$'^:mm-t^fzif)cr)m^mX'$)h^< 
X 5 9 -C-ffiStc 7-'- r^' S«^gg(c«^ $ )<X-C »- ^ . 
[0045] I/F58t={4. HSP^Mi:LT, bi- 

mm^i,:i&'^\'^xmm^m^-r?>m^m.6 2 1 . Ena 
gSPi~P5t^^^iifi^^Ta*fma^ii^B6 3^: , ^ 
-7'fi^6 9tmm^rLX\>^i>, 
[00461 tm^me 1 tci±, ^1*1 1 ocovs-? 
^s^t-7y7-ffl^i3j:i>'#EnCT^aPi~P5 tmm-th 

fzi^<^T9^xmm.ti^iix^'txJ^m^ixX\>^h. CPU 
5 0(4. v^j^nro-b-yi^y^^jL- y hMPUW**'^ 
^rO, ROM5 2«7)F;f^P,l|g(CtStt$il-CV^^m«c7)r 

[00471 K;ua!l^p^jas{4, ^— r*>t>t7)fg^ 

{c/Etr, Ensij^«p,~P5t<7)^T'afi$ixs*iii« 

^m?&m.P\-Pf,\,zm^-rh^mx'h-^x, cpuso 

•yrS3 0 0^c^^f■^|.J:ofc:=5:-5■C^r^S. ;^xyrs 
3 0 0T'{4, m^i:-t^%mn^^X-^ L7t:*^g*-^¥iJ^ 

^^«0*g*SrA:'jL?^>:i:#(Yes)(4, ;^r y7-S3 
0 2^zW^thi}K ^oX^x\.^}im^\^tzt^mki. 
m&<om7F^^X:h-rh^X':X7- vTS 3 0 ox-^wct 
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(00481 X-f-yrS302T'<4, •^^^«oi±::']5fe 

t LTi— tf^* 10 0. ^^a4 2 . mmmmms 

L. :^7-yy'S3 0 4lzWnLX, m^^M^?^tiL. 
^^■yrS3 0 6(C|#ffL-C. SS^IlIg($-A:'3L, 
■yrS3 0 8tC^ff-rS. XT--yrS3 0 8T'{4. ft^O 
<7)epS'JgaP,?:^S«i^*tc|5^L, X-r-yTSS 
1 0 tzW^ LX , SJ^*- 

^c7)EPffl^atCiMfiL. ;^x-yrS3 1 2{cff^TLT. 
-7 y Srief^a 6 1 *^4>s!;^aj L , Sg^^^JU Lfz -7 

■yymm^m^^mi^<nw^^izmmL. >cr yr 
S3 1 4icfm-rs. 

(00491 XX/TS3 14T-J4. XxyrS302 

TA:'j Lfziii:tj^(^mmizm':s\,^xai:h^mi:m^m 
^i^^coipmmwizmmL. ;^x yTS3 1 6^cf|^TL 

T , -y r S 3 0 4 T'A:^ L^tffl^^SttcS^V ^rS!! 

^.^«#8 ^m^^^Mmcommsizmm l . y 

r S 3 1 8 icfm LT. X7^-y7°S306 TA:*! L/ilJ 
5glIIS!j{cSo't^TiBi|SiHlSttffg^PJ^^^^«<0EnSiJ^ 

atciifiL. x7"■yrs3 2o^3f|;^T•r■l.o 

[00501X7^ ^7-8320 T-<4. ffl^*^T«^jitt5r 
Sft Lfzt-^t-?:-n^ L . -5y5g$^Tc7)jia^Sfi L/t fc 
f L^c i: 1= (Yes) {4 . ^ x y r S 3 2 2 l,zWni- h 

. d T'^t ^ i: ^fi^ L;t t (No) (4 . m^mTcom^ 

^Sftt-'g.^T'XT- yrss 2 0Ti#a-r-g.. XT-yr 

S 3 2 2 T't4. y 7"S 3 0 2 T'A:*: Lfztii:h^(Om 
1Ki}^:x-^^3^ 1 0 0 T'^ A^t-^m^ L . tii:fl^<^ 
iMtR*i^-if 1 0 0 TJ) ^ t f]5g LTt; i: # (Yes) 
{4. XT--yrS3 24^^^^fLT. v y rffl$gi3 ilXSJl 
^^mSrSflL. XT-yrsSieizWifLX. t-^T 
<0ep)SiJ^aPi~P5l=-:>»'>TX-ryrS3 1 0*><oS3 
2 4^ X'(r)mmtimT LfzA^t^i:P\^ L , "T^T cOEp 
ma P , ~ P5 cot ^TX&SA^I^T Lfz k L/c t # 
(Yes){4. XxxrS3 2 8tC^tT-r2.. 
[00 5 1 1 Xt- /7"S 3 2 8T'{4. X7^>yrS3 0 2 
X'A-fJ Lfziii:h9cC0mm^^:^—fiQ^ 1 0 0T J>^*-5 
*-$:¥<J^L, ttJ^'JJfecOiMlKTi^J-— 1 0 OT'*)^t 
fiJ^L/^li: &(Yes)t4. ^7^ yrS3 3 OtC^lf LT. 

smLfzwm^m^zm-^^^x mmm p , -Ps 

'^>il<t«ffi*>'©ft<7)EpiSiJ^g$:t#^L. -y rs 3 3 

2izWn^h, 

(005 2 1 :^x yrS3 3 2T't4. StlL^tVyrm 
fg(cS-:Jv ^T¥ffi V y r $r^^ L , ;^7^ -y r S 3 3 4 (C 
WnLX. g^OGOtLT^^L/cEPSiJgacO^Ev 
•yr±<5DCia$r^P*^L, yy S3 3 eizW^L 
T. SmLTtiffJSSiS^^r^^ae 2(ca^L. -jftfO 
«ftSS:*^TLT7CtfO«iSW«^i$-ti-4. ^T^ yr 

S3 28T'. Xx yrS3 0 2T'A:'jL;titJ:>35t«OStR 
;5?iaL-ifiig5|5 1 0 0 T'^V^ t L/C fc # (No>(4. 
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[00 53] —-^^ /zrs3 2ex\ ■t'^x<r>^m 

^SP, — PstCOl^-CXr-yrSS 1 0*>/i>S324^ 

■y 7- S 3 3 8 izWfrLX . »:£7)EngiJga$:i!|SS^*tm 
C^^L, X7-yyS3 1 Otcl^firf-S.. — Ax/ 

7-s 3 2 2Z\ j^-f yrs 3 0 2X'X:h Lfctii:h9t<^m 

tJ?*ijL— tfijg* 1 0 0 X'^j:\,^tn^Lfct^ (NoXi, X 
■r-yrS3 2 6tC^ff-ri.. 

[ 0 0 5 4 J <j:(c, ±imm<7)mmcr>mi^?:m7 
mrnir^a-rmx-h^. epmi^mPi'-Pitcommmmi 

J--1^'^ffi* 1 0 0 izii, Mf^ 1 oo^E-7 xr$r^-r-7 
•y Tffi$gfc J: 1/ # eniiJ^s p 1 ~ p 5 -t xfflig ^ , 
#6n©l^ffl P I Pg i^fi » iSaCiSffi^SiiS J: f 
S*l 0 Ocor^-bX«l8Sr'eii^ixSI*LT*J< . 
[0055] :3L—fm^ 1 0 0T'{±. iH^^r-T^I' fi^ 
iK:h-tht, ;?.7^ ;/rS3 0 2~S3 0 6S:g-C. tti 

xtiW^'.zmi^x . lati^ik LTi— rmi oo^7)s 

5g(sISS:i; L-C^;i{i'l 0 0|lISrA:'J-ri. . 
[0056] i-ifJg* 1 0 OTU- tli:^^tiOjMtR. M 

m}^ii^x/m^^m?:X:h^^t, x7^-y7'S3 i o 

~S3 18S:MT, ^-T, EPM^SPi — Ps^^-^EnSfl 
^SP,*>}B!l^g^^tL-C^^$ix. ay^^-H'K 

[0057] 6p©j^ap, -cii, ais^- K'vowtQS 

«i:i:t,tc, v-y7-Wlfi. ai:»J5tffif^, S9fe*J!tt»#tJ 

J:i;^iiMS[+S?g^Sfi-rst, XT^yrsioo-s 
1 i4^^T, wmmmPicom^i^'t-v^mm't- 

I.. 

[0058] ft^U'^yKOai^Tfi, y rS 2 0 

0. s2 02S:iiT, ieii^a4 i<7)T^->zxmmz& 

L , U'<.yPai^^S4 4 (c J: 0 , a.— TJgjl; 10 0 
Xf- yrS2 04 $rSr, U h/U-^VN' y W 

Mfi(c*t-ri>*5^rts*«^x •y^'^ti^ztizx'o mm 



mn^tt, m^mm< ^oj tc^4^-?:'xx yrs2o 

2-S2 0 6<O5aS*>^'9JgU|g?f$ixS. J— ifti. 

ai^mat LT 1 oo[5i^A:»iL/cc7)T\ ^c^:*^, ^ 

x-yrs 2 0 2 — S 2 0 6cOSag|;!,U 0 0(HJ^$^X 

s. 

[00 59] JiSlHlSc*^' 0 J (C^r-Sfc. ;?.7'yrS2 

10. s 2 1 2 ^isT , mm^ixi-cm^\^^ji'cr>w-^m 

t^fm^ixh, ioT, fl^U'<./U7)^J^(ltJj:l^X7 

if'ffi* 1 0 0 tCOt it-§-U-'^/UC0ffl^*i#5T-r S i: , 
Xt-'/TS 116. S 1 1 8. SI 28S-gr. gfiL 
/::a!l^*JiJttl8c7)iB!|^£Jt*>' r i j mm-^ti, M'^'^M 
*^ r 0 J T^ftfi(±\ 5 fecOJ.— <f Sg* 1 0 0C7D 3 
£7)t,iO*>'i!J^««(::IS^^ix, ±iet [a] tS^t-. sy^ 
*t«t ^rS 1 0 0A>«iSftL;t*lM5fi^«OU 

jasti. Sa^^A^ r 0 J i.ztchtX'M^^^^-m.L 

[0060 1 m\^.'^M^^ roj tc^^i:. ^t^ /TS 1 
20. S1222rl5T, r7-feX<?5^>^fv:J--1f4S* 1 

0 0 izmm^T ^mm $ n t i t c , si^a^^^t lt^ 
i'*««^E4 2izmip^tL, ieiisia4 1 c7)^aciM 
w?g(-so'v^T. ^mLf^-^ yy-mmizx o^t^^n^ 
¥®v y r±caecoaa**ro y h ^ti^ c t j; o 

'e-<7)-7>yrti«*isgfr$ilS. iJCt^T', X'f yyS 1 2 
4. S126^^T, Xtl^commt^J^—fim^l 0 0 

t^-oxy^^hztij^h, m^^tifz-^ y-rm^ajix/m 
^M*<r^-feA<o*>-?;t^— r^i 0 otcai:J3$ 

[0061 ] j--^fjg* 1 0 0 xii, mmiTcom^i 

i^tZt^^h. ;^f-/rS32 2. S324$:^r, "7 

m^iMmi:^mLfctz^x\ w^msPiiz-:)\,^x<r> 
m&mtmmtimT-r^. im. ±Mitmtmmx\ m 
^^mPi-p^iz-^^^xm&^^nmijmy^ri. ^co 
-r^-ccoensiJSgBP,~P5t--^»'^-cv-yr«$8fc 
it/^as^m?: jxt#-r hzt /)<x'^ s . 

[0062 ] -r-^TcOEPffl^SPi — Pst-O^^TV yr 

■i'f^^l 0 0 t^-oXK^hZt^^h. ^•r-yrS328 
-S 3 3 4 ^ii-c. S(iL^ciffJ^^«(C»o%^TEnSi]^ 

a p , ~ p 5 ^7)^ iifm® A^ft A^Tjepsij^gA^^s 

Sit, mi^ziji-tXolz, ^mLfc-7 yy'mmizmrS\,^ 

X , *^ffiM<^) 0 i^tEit^^ff^mmzw-m-r y 

Six, ¥®-v yri73^*^T-©^c7).Lc7)i: LT^#^Si^/v: 

EPiSJ^Sio^ffi-e yricoaiaA^'SSP^^Sixi.. vico 
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100631 i.fz. X7^y7*S3 3 62rgT. ^^kB® 

hztt,zi.^'ui>Ki,, 

( 0 0 6 4 ] , JL-1f*^ \^^9tt LXWf^mA 

— f Sg* lOOizm^.^ixh cOT'ti^ < , Ep^J^I P , 
-'P^<r>Wr.^mA2l,zm.^^tth, iti, J.—fA\ 

±ie<oj: 0 tcas^ism**^— rsg* i o o ^zm^^ 
ix^(^X'ii^j:<. mm^^A^mmizmm^tii>. 

[0 0 6 5] tfc. mti^t LX^-nUA 

-ifS^^l 0 0tca^n^n^cOT'{i:Sr< , ^-7VP4 9 

(cti^^ § nT s ^Mf.zm'&mm-^i^ $ ix -l. , ^ O J: 

^ LT . *||Si£7)Jg.®-C'{±. 1 0 0 i: EnSfJ 

^^;l'a!l^^a4 4T-coail^i^«$:^-1fl^*l 0 0{= 

EPSjgSPi-Psfc'Oiifm^tcM-r^jia^^T^ J: ^ 

[0066] :iix\,zii 0 , i-ifti. :J-—f^-^ 100 

mzvc LT , j.-if ^* 1 0 0 mt^mm^'fr o mmm 

w:Pi'-'P^tcr>mm^^im!&m^^ziimthzt-h< 

X'^h. ^^\.z. *ll«6<7)jg®Tii, r4g*ioo 
^v^T . EPB'J^aP,~P50^r*»*»^>ffl<l*t^.*ifift<7) 

ensij^s^t^^L, i^^Ltzmmmm\.zm-t^mm^'u 

[0067] Clfilc J: 0 , i-Hfti, jL— r^5|5 1 0 0 

i,zn\^xmm^¥i^'^(r)m\mm.^<s^mth ^ t a^t- 
^h. ^hiz. ^mmcommx'iti, j-— tf*s*ioo 
tthi,zm\mm.Px~-p^\,zmmL, -^ vymmaxi/ 
m^^{zmri\.^x . m.m\mizm-thm^^xx/'7-y 

sti, jaS^S^iiitlcv yrti^g^SflLitii'ti, 



tz -? y rffl$gt; J: •) $ 4 TEv y r±ic g e^ba 
[0068] Cint: J: 0 , JL-if^jl; 100 

\,zti\^x. ^mmm.Pi—p^bcr)Mm^^. ^</i^m 
ga p , - p 5 «o{aaio V -y r t m^^x iesf ^ t 

A^-e^ l.cOT\ loot *l^ft Sr^r P Epg"! 

Sia P , ~ P 5 <Oji«tt® $ tf> tc^^tcffig-r 4 t 

A^'r # ^ . § ^> , T'Ji , ep©j^a p , ~ 

Pf,\i, K/USS^^S4 4 T-^7)jB!|^^m^«^a4 
[00691 Cixtc J; 0 , iM^EWem^^ 

•r t ^« $ c ^, eni^iga p , — Pj icii I ■>rOT^js*<7)ji 

* 1 0 0 i i!E^JiflS:^T^ epSil^SP, —Ps i: coilfitt 

m\,zii\^x. 6P®j^ap,-p5«±. a*3ai^v^L6, 
ss/sai oie«<ojim®scs*iCL, u'^./uss^^a 

4 4{i. iS^JSK 2, 4. 5, 7^V^L9lEai0ft^ 
U-^/PiiJ^WSlCj^liEL, Xx-yTS 1 24{±. fi*Jl 

K 2. 4, 5, 7t{:^^\^9imcom.^^mznm\^x 
v^^. ^^c, isa{aats$gti, i*«3a4iEa«offiaffi« 

Mii. n^m4tfzi,i5idm(^m^i'^i^mizjcimL 

[ 0 0 7 0 1 ^fc. ±immmmi,z:^^^xii. jl— t^' 
ag* 1 0 0 1 cpmrnwi p , — Ps t coiift 

X 0 {ctifig Lfzi}\ ^— If 1 0 0 1 fi^J;i 
{f, T-'x^ h-yrstovN-ynwcRg-^-r, y-hMiO/^ 

y 3 y^m^mmm(r>m^izmt LxmfS.-ri>z t a^t- 

^x'htm. epm^m p i ~ Ps t iins-tr 3 esA*-^ 

[007 1 ] ifz, ±smm<7)mmiz}5\,^xti. mi^ 
ap.ji. A:»j^a4o. ieis^a4 1 , a^a4 
2 , iEiiaft^S4 3 , u^ji-m^mwA a . mmm 
mm.4 5i5xx/'r-r>i'49^ i/F38\,ztmLxm 
^Lfzii<. ^fuzmh-r. msiZT^-rxo^zm^vxh 

laSJi- 9imaP,<^«fi£^^^rD.y:7ST' 

[007 2 1 :i(r>^mmm.Pxki, ms\,z^-txoi>z, 

CPU30, ROM32, RAM34. 

w^mmmmA 3 , u^ix^m^mmA 4 , Epgij^j^i^a 

4 5tJj:l/I/F38. MJ/Cieig^a4 l{CttxT7 
7 -y i^iROM4 6 $:ffl5tCM'Atg^tTfii«;?^tTl-^ 

i., ttz. i/F3 8t~{i, 9vm^m:tL,x. x^tm 

4 OaXX/^-fJi'A 9A<Jg^$^^TV^4. 
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1007 3] ifc. ±seMm<r>mmiz}iK^x . ms . m 

hfc-yXliX^-rtLt. ROM 3 2. 5 2 tftA,*»l:.y)fg 
^ $ n-C »- ^ *iJffliro 5 A ^^ff-r %^{3-:>*r IK 

M3 4. 5 4^cM«^ii^T'j|^T-r^J;^{cLT^>J:^^, 
10 0 74] leiijSSEti^ia, RAM. ROM^ 

fi^. CD. cDv. LD, DVDm<r>±m'imM-nmi 
[ooT5\^tz. ±Mmt^cr>mmAzii\.^x\i. 

I/jL— «fS*fflroj7'7A2r . 13 1 i 3 (c. En©] 
^SP.-Psi:^— 'f^*l OOi:<^ra-C'iifi$ix-l.iE 

10076] 

[00 7 7] $^>(C. *^Bfl{Cf^-l.i«*Ii2^V>L6ia 

St <r>mmws^^\tmi^mz^m-th z t t/^x^ 1. 1 ' 
m(rimmmm.mi':^^^<.zxrni. j.-- tfti, ^.—r 

m.^tm-(r>mmi:i^m^hi^(r>x'htni. ^ti^c^^ 
^^fi^i>mm^m>(^izmLXi-^hi>(7)immM^t lx 
mtK-thzbizx f^imfmsbncm^mm^^uo ^ t 

10 0 78) *%BfllCfi^if^«4i^^(i5K 

<7)(mizm-t^mmtm-^xmm-tizt^<x^^cD 

2r $ ii. (C5g^tcffiJi-r * C t *«T- ^ I. i: o d S6« t # ^> 
ill.. 

[0079] $t,i,z. ^^mizmi>imm5im<7)mm 



izxrm. :oL—fi/^mziiK^xm^^m<^m 

»^g(t ^ ^ t i)<X'^ h<nx. i-if^i: *i^afi$- 
ij^X'% h t u3S6**^'ft'^fi.2.. 

[0080] s (^ic, *^Bfltcff».5.f»^ja7 lasfficoafi 
tc«>i. weq^atct>t^Tjaj^m«oaa^s 

taafiSrfif 3 WMtcTJafH^-^^Jt^^atcffiii 
-r-S.C:fcA<T-#Si:V^3$(»**«t#^,ix^. *f|Bfl 

tcf^ I, 8 tmcomtmmz x tii^ . m^TM2 ib® 
[0081 ] --fj. ^wn\,zi^i>mim9iim.<r)m\i& 

m<r>j--'f^^myoyyMzxtx.i.f. mmm s Eimco 

[HI ] ^1*11 OtCtJttS^-y hV-i^aSiOiSaSr^S 

■ff-mmxh^. 

im2 ] EPsijiiaPi co««€:*-ryn y ^mxh h . 
xhi>. 

I., 

(las ] J.-- t^'sg* 1 0 oiofflfiStr^-r^'o y cmxh 

[07 ] TJSjS 1 0 0 t'c7)^^H®5:ji^-ria"ej) 



[08 ] TOj^iaPitfottfig^TF-trn .y 9mx'hh. 
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